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* NOTICES * 




JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 
[Claim(s)] 

[Claim 1] a) The process which prepares the ink jet record element which changes including the 
base material which has upwards the porous image acceptance layer which has the continuous 
void, And it is the ink jet printing approach for raising the ozone stability of the ink jet image 
which has the process which applies the globule of water, a moisturizer, and the liquid ink 
containing metalization phthalocyanine dye to the image on the b aforementioned image 
acceptance layer. The ink-jet printing approach that said metalization phthalocyanine dye has a 
degree type: MPc(S03X) a(S02NRR') b (M among an upper type) It is a metal and Pc is a 
phthalocyanine nucleus. X They are hydrogen, alkali metal, or an organic cation, a It is 0-2 and R 
is the permutation of hydrogen and carbon numbers 1-15 or an unsubstituted alkyl group, a 
permutation, an unsubstituted aryl group, a permutation, or an unsubstituted heterocycle type 
machine. R' Although it is the permutation or the unsubstituted heterocycle type machine which 
has the permutation which has the permutation of the carbon numbers 1-15 which have a 
hydroxy group or an unsubstituted alkyl group, and a hydroxy group, an unsubstituted aryl group, 
or a hydroxy group and b is 1-4 a+b averages and it is 3-4. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the ink jet printing approach which raises the 

ozone stability of an ink jet image. 

[0002] 

[Description of the Prior Art] Inkjet printing is the non impact approach which forms an image 
by answering a digital signal and making a liquid ink drop adhere to an image recording element in 
the format for every pixel. Adhesion of the liquid ink drop to an image recording element top is 
controlled, and the various approaches of using for generating a desired image exist Although 
one process is known as a continuous ink jet, the continuation stream of a drop is electrified and 
the image is deflected to up to the front face of an image recording element, the drop by which 
image formation is not carried out is caught and is returned to ink **. Another process is known 
as a drop ink jet on demand, when required, it emits each liquid ink drop on an image recording 
element, and it forms a desired image. A piezoelectric transducer and heat bubble formation are 
included in the general approach of controlling emission of a liquid ink drop by drop printing on 
demand. The ink jet printer has the wide range application covering the market of the range of 
little printing of an office document, and pictorial image formation from industrial use labeling. 
[0003] The ink used for various ink jet printers is classified into a pigment system or a pigment 
system. Coloring matter is a color material dissolved in a carrier medium. A carrier medium can 
turn into a liquid or a solid-state at a room temperature. Usually, the mixture of water or water, 
and an organic auxiliary solvent is contained in the carrier medium used. Each coloring matter 
molecule is surrounded with the molecule of a carrier medium. In the case of pigment system ink, 
there is no particle seen under a microscope, although the advance latest [ many ] is seen in the 
technical field of pigment system ink jet ink, still more, such ink is low optical density in a regular 
paper, and is inferior in lightfastness — like — it has the fault. When using water as a carrier 
medium, generally such ink also has the fault that a water resisting property is also inferior. 
[0004] When the short-time pan of the ink jet acceptance element which can use the above- 
mentioned ink is carried out to water, it must suit some requirements including generating a 
smear (smear), bleeding, or the high concentration image that does not carry out a wander 
(wander). 

[0005] the [ U.S. Pat No. 4,632,703, 6,149,722 and 6,015,896, and international public 
presentation official report WO 00/No. 08103 said ] — WO 98/No. 4923 is related with the ink 
containing the phthalocyanine dye used for ink jet printing. However, publication of being useful 
does not have these ink in these reference about the record element which has a porous image 
acceptance layer. 
[0006] 

[Problem(s) to be Solved by the Invention] It is the purpose of this invention to offer the ink jet 

printing approach which raises the ozone stability of an ink jet image. 

[0007] 

[Means for Solving the Problem] The above-mentioned purpose a continuation The process 
which prepares the ink jet record element which changes including the base material which has 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



2005/04/1 1 



. JP,2002-362004,A [DETAILED DESCRIPTION] 2/6 S? 



the porous image acceptance layer which has the void carried out upwards, And it is the ink jet 
printing approach for raising the ozone stability of the ink jet image which has the process which 
applies the globule of water, a moisturizer, and the liquid ink containing metalization 
phthalocyanine dye to the image on the b aforementioned image acceptance layer, said 
metalization phthalocyanine dye — degree type: — MPc(S03X) a(S02NRR') b (M among an 
upper type) It is a metal and Pc is a phthalocyanine nucleus. X They are hydrogen, alkali metal, 
or an organic cation, a It is 0-2 and R is the permutation of hydrogen and carbon numbers 1-15 
or an unsubstituted alkyl group, a permutation, an unsubstituted aryl group, a permutation, or an 
unsubstituted heterocycle type machine. R' Although it is the permutation or the unsubstituted 
heterocycle type machine which has the permutation which has the permutation of the carbon 
numbers 1-15 which have a hydroxy group or an unsubstituted alkyl group, and a hydroxy group, 
an unsubstituted aryl group, or a hydroxy group and b is 1-4 a+b — averaging — 3-4 — it is — 
it attains according to this invention which offers the ink jet printing approach which it has. When 
the above-mentioned compound was used, the ozone stability of an ink jet image improved. 
[0008] 

[Embodiment of the Invention] : by which the following are contained in the metalization 
phthalocyanine dye which can be used in the desirable mode of this invention [0009] 
[Table 1] 
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[0010] 
[Table 2] 
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[0011] In another desirable mode of this invention, R is a heterocycle type substituent which has 
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the aryl group or hydroxy group which has the permutation of the carbon numbers 1-15 which 
have a hydroxy group or an unsubstituted alkyl group, and a hydroxy group. 

[0012] The above-mentioned coloring matter can be used in any amount effective in the meant 
purpose. Generally, the good result was obtained when coloring matter existed in the amount of 
0.3 - 3 mass % preferably, 0.2 to 5 mass [ of an ink jet ink constituent ] %, and. Moreover, 
coloring matter mixture can also be used. 

[0013] That by which the base material of the ink jet record element used for this invention is 
usually used for an ink jet acceptor, For example, plastics, such as polyester type resin like 
paper, resin coat paper, and polyethylene terephthalate, Polycarbonate resin, polysulfone resin, 
methacrylic resin, cellophane, Acetate plastics, diacetyl cellulose, a cellulose triacetate, vinyl 
chloride resin, Polyethylene naphthalene, 2 acetic-acid polyester, various glass ingredients, The 
micro void polyester indicated by the list at the United States patent application/[ 09th ] No. 
656,129 (August 29, 2000 application) specification, a trade name Teslin (trademark) (PPG 
Industries, Inc., and Pittsburgh — ) The polyethylene polymer content ingredient currently sold in 
Pennsylvania, A Tyvek (trademark) synthetic paper (DuPont Corp.), And it can become other 
complex films which are indicated by fine foam lists, such as an Oppalyte (trademark) film (Mobil 
Chemical Co.), at the U.S. Pat No. 5,244,861 specification. The base material used for this 
invention can have preferably 12-500 micrometers of thickness of 75-300 micrometers, for 
example. 

[0014] As long as it is required, an antioxidant an antistatic agent a plasticizer, and other known 
additives may be introduced into a base material. Paper is used in a desirable mode. 
[0015] In the desirable mode of this invention, a porous ink absorbing layer contains inorganic 
particles, such as a silica, an alumina, a titanium dioxide, clay, a calcium carbonate, a barium 
sulfate, or a zinc oxide. In another desirable mode, a porous ink absorbing layer contains 30% - 
95% of inorganic particles, and polymer binder (for example, gelatin, polyvinyl alcohol, polyvinyl 
pyrrolidinone, or polyvinyl acetate) 5%-70%. Moreover, a porous ink absorbing layer can also have 
the polymer microporous structure which does not contain an inorganic filler particle as had an 
organic bead or shown in U.S. Pat. No. 5,374,475 and a 4,954,395 specification. 
[0016] Polyvinyl alcohol, a polyvinyl pyrrolidone, poly ethyl oxazoline, the bone gelatin of Type IV 
which is deionized or is not deionized, acid-treatment ossein gelatin, or pig skin gelatin is 
contained in the example of the binder which can be used for an image acceptance layer, a 
hydrophilic polymer — 0.4-30g/m2 — it can exist in the amount of 1 - 16 g/m2 preferably. 
[0017] pH of the water-color-ink constituent of this invention can be adjusted by adding organic 
or inorganic an acid or a base. Useful ink can have desirable pH of 2-7 depending on the class of 
coloring matter to be used. A hydrochloric acid, a phosphoric acid, and a sulfuric acid are 
contained in a typical inorganic acid. Methansulfonic acid, an acetic acid, and a lactic acid are 
contained in a typical organic acid. An alkali-metal hydroxide and a carbonate are contained in a 
typical inorganic base. Ammonia, triethanolamine, and tetramethylethylenediamine are contained 
in a typical organic base. 

[0018] A moisturizer is used for the ink jet ink constituent of this invention in order to prevent 
ink drying within the orifice of a print head, or solidifying and attaching. For the example of the 
moisturizer which can be used polyhydric alcohol, for example, ethylene glycol, A diethylene 
glycol, triethylene glycol, propylene glycol, Tetraethylene glycol, a polyethylene glycol, glycerol, 
The 2-methyl -2, 4-pentanediol, 1 and 2, 6-hexane triol, and a thioglycol; The low-grade alkyl 
monochrome or diether guided from alkylene glycol, For example, ethylene glucohol monomethyl 
or the monoethyl ether, diethylene-glycol monomethyl, or the monoethyl ether, Propylene glycol 
monomethyl or the monoethyl ether, triethylene glycol monomethyl, or the monoethyl ether, 
Diethylene-glycol dimethyl or diethylether, and the diethylene-glycol monobutyl ether; A nitrogen 
content ring compound, For example, a pyrrolidone, a N-methyl-2-pyrrolidone, and 1,3-dimethyl- 
2-imidazolidinone; a sulfur content compound, for example, dimethyl sulfoxide, and a 
tetramethylen sulfone are contained in a list. A moisturizer desirable to the constituent of this 
invention is a diethylene glycol, glycerol, or the diethylene-glycol monobutyl ether. 
[0019] When an acceptor object, especially a base are altitude size papers, in order to help ink 
osmosis, a water miscibility organic solvent may be added to the water color ink of this invention. 
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For the example of such a solvent alcohols, for example, methyl alcohol, Ethyl alcohol, n-propyl 
alcohol, isopropyl alcohol, n-butyl alcohol, sec-butyl alcohol, t-butyl alcohol, Isobutyl alcohol, 
furfuryl alcohol, and tetrahydrofurfuryl alcohol; Ketones or keto alcohol For example, an acetone, 
a methyl ethyl ketone, diacetone alcohol; ether, for example, a tetrahydrofuran, and dioxane; 
ester, for example, ethyl lactate, ethylene carbonate, and propylene carbonate are contained in a 
list 

[0020] A surface active agent may be added and the surface tension of the ink to paper may be 
adjusted on suitable level. A surface active agent can serve as anionic, cationicity, both sexes, or 
nonionic. A surfactant desirable to the ink constituent of this invention is 0.1% - 1.0% of 
Surfynols by the last concentration (product made from Air Products (trademark)). 
[0021] Microorganism [ the microorganism in the inside of water color ink ], for example, in order 
to mold and to control growth of true fungi, a destruction-of-life agent may be added to the 
constituent of this invention. A destruction-of-life agent desirable to the ink constituent of this 
invention is ProxeKtrademark) GXL (Zeneca Specialties Co.) of the last concentration 0.05 - 0.5 
mass %. 

[0022] The typical ink constituent of this invention is :color material (0.2 - 5%) which can become 
the following (mass criteria), water (20 - 95%), a moisturizer (5 - 70%), a water miscibility auxiliary 
solvent (2 - 20%), a surfactant (0.1 - 10%), a destruction-of-life agent (0.05 - 5%), and a pH 
regulator (0.1 - 10%). 

[0023] A thickener, a conductive reinforcement, a KOGESHON inhibitor, a drying agent, and a 
defoaming agent are contained in the additive of the addition which can exist optionally 
alternatively in the ink jet ink constituent of this invention. 

[0024] The image recording layer used for the record element of this invention In order to 
contribute to the property of the record element used for this invention of not blocking and to 
control those resistance to contamination, A flatting, for example, a titanium dioxide, a zinc 
oxide, a silica, and a polymer bead (for example, bridge formation polymethylmethacrylate or 
polystyrene beads); In order to improve ink absorptivity resin or the aging behavior of a layer, In 
order to raise the surface homogeneity of an ink absorbing layer there for the promotion of 
absorption of ink by which continuation application is carried out, and desiccation. And the 
surfactant for adjusting the surface tension of desiccation coating, For example, nonionic, a 
hydrocarbon, a carbon fluoride surface active agent, or a cationic surface active agent (For 
example, quarternary ammonium salt); — fluorochrome; — pH control agent; — defoaming agent; 

— lubricant; — antiseptics; — viscous amelioration agent; — coloring matter fixing agent; — 
waterproofing agent; — dispersant; — UV absorbent; — antifungal agent; — mordant; — 
antistatic-agent; — antioxidant; — a fluorescent brightener — The various known additives 
containing ** can also be contained. If required, a hardening agent can also be added to an ink 
absorbing layer. 

[0025] In order to improve the adhesive property of the image recording layer to a base material, 
before applying an image recording layer, a support surface may be applied to processing of 
corona discharge treatment etc. Furthermore, under-coating layers, such as a layer formed from 
a halogenation phenol or the vinyl chloride-vinyl acetate copolymer hydrolyzed partially, can be 
applied to a support surface, and the adhesive property of an image recording layer can be 
raised. When using an under-coating layer, as for the thickness, it is good that it is less than 
(desiccation coat thickness) 2 micrometers. 

[0026] An image recording layer can exist in any amount effective in the purpose to mean, 
general — 2-46 g/m2 — the good result is obtained if it exists preferably in the amount of 6 - 
16 g/m2 (respectively — 2-42 micrometers — desirable — the thickness of 6-15 micrometers - 

- corresponding). 
[0027] 

[Example] Practicality of this invention is clarified by the following examples. 
:temperature which prepared the compound 2 of the synthetic above-mentioned of a compound 
2 as follows was maintained below 40 degrees C, and the copper phthalocyanine (14g) was added 
to the chlorosulfonic acid (125g) over 45 minutes. And it heated at 140 degrees C - 150 degrees 
C of this mixture, and stirred for 5 hours. After cooling to a room temperature, the thionyl 
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chloride (49g) was dropped over 30 minutes, and this mixture was maintained at 80 degrees C for 
3 hours. After cooling to a room temperature, Hikami was filled with this mixture, it stirred with 
sufficient vigor, and temperature was maintained below 5 degrees C. Precipitate was carried out 
the ** exception, a lot of water washed at 5 degrees C, and it used at the following process. N 
and N-screw (hydroxyethyl) trimethylene diamine (27g) and a sodium carbonate (15g) were 
dissolved in water 500mL at 5 degrees C. The damp phthalocyanine filter cake was all added at 
once, and this reaction mixture was warmed to the room temperature, and was heated at 50 
degrees C after that overnight. Ethanol (1.5L) was added and most organic substances were 
carried out the ** exception. Condensed the mixed liquor object, and it was made to deposit with 
an acetone, and carried out the ** exception, and the compound 2 was generated when it was 
made to wash and dry by ethanol. Other compounds and nickel analogs in Table I were also 
prepared similarly. 

[0028] Example 1: copper-phthalocyanine coloring matter record element 1 fumed alumina (Cab- 
0-Sperse(trademark) PG003, Cabot Corp.), polyvinyl alcohol (Gohsenol(trademark) GH-23A, 
Nippon Gohsei Co., Ltd.) and 2, and 3~dihydroxy-1,4-dioxane (Clariant Corp.) was mixed by the 
ratio of 88:10:2, the aquosity coating formulation of 30 mass % solid content was obtained, and 
the coating solution for base layers was prepared. Fumed alumina (Cab-O-Sperse(trademark) 
PG003), polyvinyl alcohol (Gohsenol(trademark) GH-23A), and Polymer A were mixed by the ratio 
of 85:3:12, the aquosity coating formulation of 10 mass % solid content was obtained, and the 
coating solution for image acceptance layers was prepared. Polymer A is N-vinylbenzyl. - It is a 
mordant polymer containing the polymer particle which consists of N, N, and N-trimethyl 
ammonium-chloride 87 mass % and divinylbenzene 13 mass %. A fumed alumina particle has 
primary particle size with a diameter of 7-40nm, and is condensing it to a maximum of 150nm. 
Little addition of surfactant Zonyl(trademark) FSN (E. Ldu Pont de Nemours and Co.) and Olin 
(trademark)! 0G (Dixie chemical Co.) was carried out as a spreading assistant 

[0029] The bead coat of the above-mentioned coating solution was carried out to coincidence at 
40 degrees C on the polyethylene coat paper base beforehand covered over corona discharge 
treatment The coat of the image acceptance layer was carried out to the topmost part of a 
base layer. And this coating was dried at 60 degrees C by forced air, and the two-layer record 
element whose thickness of a bottom member and a topmost part layer is 40 micrometers (43 
g/m2) and 2 micrometers (2.2 g/m2), respectively was produced. 

[0030] : using the acceptance element of marketing of the following equipped with the record 
element 2 porosity image acceptance layer — Konica Photo Quality Ink Jet Paper Qp and 
No.KJP-LT-GH-15-QP PI. 

[0031] It prepared using the deionized water which does a moisturizer, a diethylene glycol, and 
glycerol for the ink containing the coloring matter used for this invention of the preparation 
above-mentioned of ink, and ink given in Table III, and does 0.5 mass % content of 0.003 mass % 
and a surfactant, and Surfynol 465 (trademark) (Air Products Co.) for six mass each %, a 
destruction-of-life agent, and ProxelGXL (trademark). These coloring matter concentrates were 
based on the solution absorption spectrum, and the last ink chose them so that the vitrification 
optical density of about 1.0 might be produced (when 1:1000 dilutes). 

[0032] Although it was preparation metalization phthalocyanine dye of contrast ink, these ink as 
well as the ink of this invention was prepared except having used the following contrast coloring 
matter which has a different substituent from the above-mentioned thing of this invention. 
0-1: direct — c is 2-4 in blue (Direct Blue) 199C-2:CuPc(S03Na) a(S02NH(CH2)3S03Na) bC- 
3:CuPc(S03Na) c and here. 

(Pc and a are the same as what was specified by the above-mentioned formula) 
[0033] The printing above-mentioned ink of a test image was filtered through 0.45-micrometer 
polytetrafluoroethylene filter, it put into empty Lexmark ink cartridge No.Lexmark 15MO120, and 
the ink station of Lexmark Z-51 printer was equipped. It consisted of four kinds of concentration 
patch magnitude of about 10x1 0mm, and the test image which is the range of the dot covering 
range of 25% - 100% was printed to the above-mentioned element 1 and Konica Photo Quality 
Ink Jet Paper QP, and No.KJP-LT-GH-15-QP PL 

[0034] About evaluation each ink of a test image, the status A red reflection density of the 
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above-mentioned patch corresponding to 75% and 100% dot covering was measured using X-Rite 
(trademark) 820 densitometer. The red concentration of dot covering (D-max) is shown in Table 
III 100%. And the step image was placed for three days into the dark chamber which contains air 
and ozone gas 5ppm at 50% of relative humidity. The status A concentration of this step image 
was measured again, and the status A red concentration coloring matter retention in 75% dot 
covering patch was calculated about each ink. This also shows in Table III It is thought that 
bigger retention than 45% can be admitted. 
[0035] 
[Table 3] 
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[0036] The above-mentioned result shows that had less tenebrescence than contrast coloring 
matter in an ozone test, when the metalization phthalocyanine dye of this invention and a porous 
image acceptance layer are combined. 

[0037] Example 2: this ink as well as the ink of this invention in Example 1 was prepared except 
having contained the preparation coloring matter 6 of the ink of nickel phthalocyanine dye this 
invention. 

These ink as well as the ink of this invention was prepared except having used the following 
contrast coloring matter which has a different substituent from the above-mentioned thing of 
preparation this invention of contrast ink. C-4: A nickel (II) phthalocyanine tetra-sulfonic acid, 4 
sodium salt (Aldrich Chemical Co.). 

[0038] The above-mentioned ink was printed and evaluated like Example 1 only using printing of 
a test image, and the evaluation record element 1. The following result was obtained. 
[0039] 
[Table 4] 
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[0040] The above-mentioned result shows that there was no tenebrescence in an ozone test as 
compared with contrast coloring matter, when the metalization phthalocyanine dye of this 
invention and a porous image acceptance layer are combined. 
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JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



TECHNICAL FIELD 



[Field of the Invention] This invention relates to the ink jet printing approach which raises the 
ozone stability of an ink jet image. 
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PRIOR ART 



[Description of the Prior Art] Inkjet printing is the non impact approach which forms an image 
by answering a digital signal and making a liquid ink drop adhere to an image recording element in 
the format for every pixel. Adhesion of the liquid ink drop to an image recording element top is 
controlled, and the various approaches of using for generating a desired image exist Although 
one process is known as a continuous ink jet, the continuation stream of a drop is electrified and 
the image is deflected to up to the front face of an image recording element, the drop by which 
image formation is not carried out is caught and is returned to ink **. Another process is known 
as a drop ink jet on demand, when required, it emits each liquid ink drop on an image recording 
element, and it forms a desired image. A piezoelectric transducer and heat bubble formation are 
included in the general approach of controlling emission of a liquid ink drop by drop printing on 
demand. The ink jet printer has the wide range application covering the market of the range of 
little printing of an office document, and pictorial image formation from industrial use labeling. 
[0003] The ink used for various ink jet printers is classified into a pigment system or a pigment 
system. Coloring matter is a color material dissolved in a carrier medium. A carrier medium can 
turn into a liquid or a solid-state at a room temperature. Usually, the mixture of water or water, 
and an organic auxiliary solvent is contained in the carrier medium used. Each coloring matter 
molecule is surrounded with the molecule of a carrier medium. In the case of pigment system ink, 
there is no particle seen under a microscope, although the advance latest [ many ] is seen in the 
technical field of pigment system ink jet ink, still more, such ink is low optical density in a regular 
paper, and is inferior in lightfastness — like — it has the fault. When using water as a carrier 
medium, generally such ink also has the fault that a water resisting property is also inferior. 
[0004] When the short-time pan of the ink jet acceptance element which can use the above- 
mentioned ink is carried out to water, it must suit some requirements including generating a 
smear (smear), bleeding, or the high concentration image that does not carry out a wander 
(wander). 

[0005] the [ U.S. Pat No. 4,632,703, 6,149,722 and 6,015,896, and international public 
presentation official report WO 00/No. 08103 said ] — WO 98/No. 4923 is related with the ink 
containing the phthalocyanine dye used for ink jet printing. However, publication of being useful 
does not have these ink in these reference about the record element which has a porous image 
acceptance layer. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] It is the purpose of this invention to offer the ink jet 
printing approach which raises the ozone stability of an ink jet image. 



[Translation done.] 
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MEANS 

[Means for Solving the Problem] The above-mentioned purpose a continuation The process 
which prepares the ink jet record element which changes including the base material which has 
the porous image acceptance layer which has the void carried out upwards, And it is the ink jet 
printing approach for raising the ozone stability of the ink jet image which has the process which 
applies the globule of water, a moisturizer, and the liquid ink containing metalization 
phthalocyanine dye to the image on the b aforementioned image acceptance layer, said 
metalization phthalocyanine dye — degree type: — MPc(S03X) a(S02NRR') b (M among an 
upper type) It is a metal and Pc is a phthalocyanine nucleus. X They are hydrogen, alkali metal, 
or an organic cation, a It is 0-2 and R is the permutation of hydrogen and carbon numbers 1-15 
or an unsubstituted alkyl group, a permutation, an unsubstituted aryl group, a permutation, or an 
unsubstituted heterocycle type machine. R' Although it is the permutation or the unsubstituted 
heterocycle type machine which has the permutation which has the permutation of the carbon 
numbers 1-15 which have a hydroxy group or an unsubstituted alkyl group, and a hydroxy group, 
an unsubstituted aryl group, or a hydroxy group and b is 1-4 a+b — averaging — 3-4 — it is — 
it attains according to this invention which offers the ink jet printing approach which it has. When 
the above-mentioned compound was used, the ozone stability of an ink jet image improved. 
[0008] 

[Embodiment of the Invention] : by which the following are contained in the metalization 
phthalocyanine dye which can be used in the desirable mode of this invention [0009] 
[Table 1] 

MPc(S0 3 X) ft (S0 2 NHR* ) b 



-ft* 


R' 


1 


OH 


2 


OH 


3 




4 ; 


-CH 2 CH 2 OH 



http:/ / www4.ipdl.ncipi.go.jp/ cgi-bin/tran_web_cgi_ejje 



2005/04/1 1 



. JP,2002-362004,A [MEANS] 2/4 ^— v? 




[Table 2] 
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[0011] In another desirable mode of this invention, R is a heterocycle type substituent which has 
the aryl group or hydroxy group which has the permutation of the carbon numbers 1-15 which 
have a hydroxy group or an unsubstituted alkyl group, and a hydroxy group. 

[0012] The above-mentioned coloring matter can be used in any amount effective in the meant 
purpose. Generally, the good result was obtained when coloring matter existed in the amount of 
0.3 - 3 mass % preferably, 0.2 to 5 mass [ of an ink jet ink constituent ] %, and. Moreover, 
coloring matter mixture can also be used. 

[0013] That by which the base material of the ink jet record element used for this invention is 
usually used for an Inkjet acceptor, For example, plastics, such as polyester type resin like 
paper, resin coat paper, and polyethylene terephthalate, Polycarbonate resin, polysulfone resin, 
methacrylic resin, cellophane, Acetate plastics, diacetyl cellulose, a cellulose triacetate, vinyl 
chloride resin, Polyethylene naphthalene, 2 acetic-acid polyester, various glass ingredients, The 
micro void polyester indicated by the list at the United States patent application/[ 09th ] No. 
656,129 (August 29, 2000 application) specification, a trade name Teslin (trademark) (PPG 
Industries, Inc., and Pittsburgh — ) The polyethylene polymer content ingredient currently sold in 
Pennsylvania, A Tyvek (trademark) synthetic paper (DuPont Corp.), And it can become other 
complex films which are indicated by fine foam lists, such as an Oppalyte (trademark) film (Mobil 
Chemical Co.), at the U.S. Pat No. 5,244,861 specification. The base material used for this 
invention can have preferably 12-500 micrometers of thickness of 75-300 micrometers, for 
example. 

[0014] As long as it is required, an antioxidant, an antistatic agent, a plasticizer, and other known 
additives may be introduced into a base material. Paper is used in a desirable mode. 
[0015] In the desirable mode of this invention, a porous ink absorbing layer contains inorganic 
particles, such as a silica, an alumina, a titanium dioxide, clay, a calcium carbonate, a barium 
sulfate, or a zinc oxide. In another desirable mode, a porous ink absorbing layer contains 30% - 
95% of inorganic particles, and polymer binder (for example, gelatin, polyvinyl alcohol, polyvinyl 
pyrrolidinone, or polyvinyl acetate) 5%-70%. Moreover, a porous ink absorbing layer can also have 
the polymer microporous structure which does not contain an inorganic filler particle as had an 
organic bead or shown in U.S. Pat. No. 5,374,475 and a 4,954,395 specification. 
[0016] Polyvinyl alcohol, a polyvinyl pyrrolidone, poly ethyl oxazoline, the bone gelatin of Type IV 
which is deionized or is not deionized, acid-treatment ossein gelatin, or pig skin gelatin is 
contained in the example of the binder which can be used for an image acceptance layer, a 
hydrophilic polymer — 0.4-30g/m2 — it can exist in the amount of 1 - 16 g/m2 preferably. 
[0017] pH of the water-color-ink constituent of this invention can be adjusted by adding organic 
or inorganic an acid or a base. Useful ink can have desirable pH of 2-7 depending on the class of 
coloring matter to be used. A hydrochloric acid, a phosphoric acid, and a sulfuric acid are 
contained in a typical inorganic acid. Methansulfonic acid, an acetic acid, and a lactic acid are 
contained in a typical organic acid. An alkali-metal hydroxide and a carbonate are contained in a 
typical inorganic base. Ammonia, triethanolamine, and tetramethylethylenediamine are contained 
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in a typical organic base. 
[0018] A moisturizer is used for the ink jet ink constituent of this invention in order to prevent 
ink drying within the orifice of a print head, or solidifying and attaching. For the example of the 
moisturizer which can be used polyhydric alcohol, for example, ethylene glycol, A diethylene 
glycol, triethylene glycol, propylene glycol, Tetraethylene glycol, a polyethylene glycol, glycerol, 
The 2-methyl -2, 4-pentanediol, 1 and 2, 6-hexane triol, and a thioglycol; The low-grade alkyl 
monochrome or diether guided from alkylene glycol. For example, ethylene glucohol monomethyl 
or the monoethyl ether, diethylene-glycol monomethyl, or the monoethyl ether, Propylene glycol 
monomethyl or the monoethyl ether, triethylene glycol monomethyl, or the monoethyl ether, 
Diethylene-glycol dimethyl or diethylether, and the diethylene-glycol monobutyl ether; A nitrogen 
content ring compound, For example, a pyrrolidone, a N-methyl-2-pyrrolidone, and 1,3-dimethyl- 
2-imidazolidinone; a sulfur content compound, for example, dimethyl sulfoxide, and a 
tetramethylen sulfone are contained in a list. A moisturizer desirable to the constituent of this 
invention is a diethylene glycol, glycerol, or the diethylene-glycol monobutyl ether. 
[0019] When an acceptor object, especially a base are altitude size papers, in order to help ink 
osmosis, a water miscibility organic solvent may be added to the water color ink of this invention. 
For the example of such a solvent alcohols, for example, methyl alcohol, Ethyl alcohol, n-propyl 
alcohol, isopropyl alcohol, n-butyl alcohol, sec-butyl alcohol, t-butyl alcohol, Isobutyl alcohol, 
furfuryl alcohol, and tetrahydrofurfuryl alcohol; Ketones or keto alcohol For example, an acetone, 
a methyl ethyl ketone, diacetone alcohol; ether, for example, a tetrahydrofuran, and dioxane; 
ester, for example, ethyl lactate, ethylene carbonate, and propylene carbonate are contained in a 



[0020] A surface active agent may be added and the surface tension of the ink to paper may be 
adjusted on suitable level. A surface active agent can serve as anionic, cationicity, both sexes, or 
nonionic. A surfactant desirable to the ink constituent of this invention is 0.1% - 1.0% of 
Surfynols by the last concentration (product made from Air Products (trademark)). 
[0021] Microorganism [ the microorganism in the inside of water color ink ], for example, in order 
to mold and to control growth of true fungi, a destruction-of-life agent may be added to the 
constituent of this invention. A destruction-of-life agent desirable to the ink constituent of this 
invention is Proxel(trademark) GXL (Zeneca Specialties Co.) of the last concentration 0.05 - 0.5 
mass %. 

[0022] The typical ink constituent of this invention is :color material (0.2 - 5%) which can become 
the following (mass criteria), water (20 - 95%), a moisturizer (5 - 70%), a water miscibility auxiliary 
solvent (2 - 20%), a surfactant (0.1 - 10%), a destruction-of-life agent (0.05 - 5%), and a pH 
regulator (0.1 - 10%). 

[0023] A thickener, a conductive reinforcement, a KOGESHON inhibitor, a drying agent, and a 
defoaming agent are contained in the additive of the addition which can exist optionally 
alternatively in the ink jet ink constituent of this invention. 

[0024] The image recording layer used for the record element of this invention In order to 
contribute to the property of the record element used for this invention of not blocking and to 
control those resistance to contamination, A flatting, for example, a titanium dioxide, a zinc 
oxide, a silica, and a polymer bead (for example, bridge formation polymethylmethacrylate or 
polystyrene beads); In order to improve ink absorptivity resin or the aging behavior of a layer, In 
order to raise the surface homogeneity of an ink absorbing layer there for the promotion of 
absorption of ink by which continuation application is carried out, and desiccation, And the 
surfactant for adjusting the surface tension of desiccation coating, For example, nonionic, a 
hydrocarbon, a carbon fluoride surface active agent, or a cationic surface active agent (For 
example, quarternary ammonium salt); — fluorochrome; — pH control agent; — defoaming agent; 
— lubricant; — antiseptics; — viscous amelioration agent; — coloring matter fixing agent; — 
waterproofing agent; — dispersant; — UV absorbent; — antifungal agent; — mordant; — 
antistatic-agent; — antioxidant; — a fluorescent brightener — The various known additives 
containing ** can also be contained. If required, a hardening agent can also be added to an ink 
absorbing layer. 

[0025] In order to improve the adhesive property of the image recording layer to a base material. 



list 
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before applying an image recording layer, a support surface may be applied to processing of 
corona discharge treatment etc. Furthermore, under-coating layers, such as a layer formed from 
a halogenation phenol or the vinyl chloride-vinyl acetate copolymer hydrolyzed partially, can be 
applied to a support surface, and the adhesive property of an image recording layer can be 
raised. When using an under-coating layer, as for the thickness, it is good that it is less than 
(desiccation coat thickness) 2 micrometers. 

[0026] An image recording layer can exist in any amount effective in the purpose to mean, 
general — 2-46 g/m2 — the good result is obtained if it exists preferably in the amount of 6 - 
16 g/m2 (respectively — 2-42 micrometers — desirable — the thickness of 6-15 micrometers - 
- corresponding). 



[Translation done.] 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

"I.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



[Example] Practicality of this invention is clarified by the following examples. 

itemperature which prepared the compound 2 of the synthetic above-mentioned of a compound 

2 as follows was maintained below 40 degrees C, and the copper phthalocyanine (14g) was added 
to the chlorosulfonic acid (125g) over 45 minutes. And it heated at 140 degrees C - 150 degrees 
C of this mixture, and stirred for 5 hours. After cooling to a room temperature, the thionyl 
chloride (49g) was dropped over 30 minutes, and this mixture was maintained at 80 degrees C for 

3 hours. After cooling to a room temperature, Hikami was filled with this mixture, it stirred with 
sufficient vigor, and temperature was maintained below 5 degrees C. Precipitate was carried out 
the ** exception, a lot of water washed at 5 degrees C, and it used at the following process. N 
and N-screw (hydroxyethyl) trimethylene diamine (27g) and a sodium carbonate (15g) were 
dissolved in water 500mL at 5 degrees C. The damp phthalocyanine filter cake was all added at 
once, and this reaction mixture was warmed to the room temperature, and was heated at 50 
degrees C after that overnight. Ethanol (1.5L) was added and most organic substances were 
carried out the ** exception. Condensed the mixed liquor object, and it was made to deposit with 
an acetone, and carried out the ** exception, and the compound 2 was generated when it was 
made to wash and dry by ethanol. Other compounds and nickel analogs in Table I were also 
prepared similarly. 

[0028] Example 1: copper-phthalocyanine coloring matter record element 1 fumed alumina (Cab- 
O-Sperse(trademark) PG003, Cabot Corp.), polyvinyl alcohol (Gohsenol(trademark) GH-23A, 
Nippon Gohsei Co., Ltd.) and 2, and 3-dihydroxy-1,4-dioxane (Clariant Corp.) was mixed by the 
ratio of 88:10:2, the aquosity coating formulation of 30 mass % solid content was obtained, and 
the coating solution for base layers was prepared. Fumed alumina (Cab-0-Sperse(trademark) 
PG003), polyvinyl alcohol (Gohsenol(trademark) GH-23A), and Polymer A were mixed by the ratio 
of 85:3:12, the aquosity coating formulation of 10 mass % solid content was obtained, and the 
coating solution for image acceptance layers was prepared. Polymer A is N-vinylbenzyl. - It is a 
mordant polymer containing the polymer particle which consists of N, N, and N-trimethyl 
ammonium-chloride 87 mass % and divinylbenzene 13 mass %. A fumed alumina particle has 
primary particle size with a diameter of 7-40nm, and is condensing it to a maximum of 150nm. 
Little addition of surfactant Zonyl(trademark) FSN (E. I.du Pont de Nemours and Co.) and Olin 
(trademark)IOG (Dixie chemical Co.) was carried out as a spreading assistant 
[0029] The bead coat of the above-mentioned coating solution was carried out to coincidence at 
40 degrees C on the polyethylene coat paper base beforehand covered over corona discharge 
treatment The coat of the image acceptance layer was carried out to the topmost part of a 
base layer. And this coating was dried at 60 degrees C by forced air, and the two-layer record 
element whose thickness of a bottom member and a topmost part layer is 40 micrometers (43 
g/m2) and 2 micrometers (2.2 g/m2), respectively was produced. 

[0030] : using the acceptance element of marketing of the following equipped with the record 
element 2 porosity image acceptance layer — Konica Photo Quality Ink Jet Paper Qp and 
No.KJP-LT-GH-15-QP PL 

[0031] It prepared using the deionized water which does a moisturizer, a diethylene glycol, and 
glycerol for the ink containing the coloring matter used for this invention of the preparation 
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above-mentioned of ink, and ink given in Table HI, and does 0.5 mass % content of 0.003 mass % 
and a surfactant, and Surfynol 465 (trademark) (Air Products Co.) for six mass each %, a 
destruction-of-life agent, and ProxelGXL (trademark). These coloring matter concentrates were 
based on the solution absorption spectrum, and the last ink chose them so that the vitrification 
optical density of about 1.0 might be produced (when 1:1000 dilutes). 

[0032] Although it was preparation metalization phthalocyanine dye of contrast ink, these ink as 
well as the ink of this invention was prepared except having used the following contrast coloring 
matter which has a different substituent from the above-mentioned thing of this invention. 
C-1: direct — c is 2-4 in blue (Direct Blue) 199C-2:CuPc(S03Na) a(S02NH(CH2)3S03Na) bC- 
3:CuPc(S03Na) c and here. 

(Pc and a are the same as what was specified by the above-mentioned formula) 
[0033] The printing above-mentioned ink of a test image was filtered through 0.45-micrometer 
polytetrafluoroethylene filter, it put into empty Lexmark ink cartridge No.Lexmark 15MO120, and 
the ink station of Lexmark Z-51 printer was equipped. It consisted of four kinds of concentration 
patch magnitude of about 10x1 0mm, and the test image which is the range of the dot covering 
range of 25% - 100% was printed to the above-mentioned element 1 and Konica Photo Quality 
Ink Jet Paper QP, and No.KJP-LT-GH-1 5-QP PL 

[0034] About evaluation each ink of a test image, the status A red reflection density of the 
above-mentioned patch corresponding to 75% and 100% dot covering was measured using X-Rite 
(trademark) 820 densitometer. The red concentration of dot covering (D-max) is shown in Table 
III 100%. And the step image was placed for three days into the dark chamber which contains air 
and ozone gas 5ppm at 50% of relative humidity. The status A concentration of this step image 
was measured again, and the status A red concentration coloring matter retention in 75% dot 
covering patch was calculated about each ink. This also shows in Table III. It is thought that 
bigger retention than 45% can be admitted. 
[0035] 
[Table 3] 
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[0036] The above-mentioned result shows that had less tenebrescence than contrast coloring 
matter in an ozone test, when the metalization phthalocyanine dye of this invention and a porous 
image acceptance layer are combined. 

[0037] Example 2: this ink as well as the ink of this invention in Example 1 was prepared except 
having contained the preparation coloring matter 6 of the ink of nickel phthalocyanine dye this 
invention. 

These ink as well as the ink of this invention was prepared except having used the following 
contrast coloring matter which has a different substituent from the above-mentioned thing of 
preparation this invention of contrast ink. C-4: A nickel (II) phthalocyanine tetra-sulfonic acid, 4 
sodium salt (Aldrich Chemical Co.). 
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[0038] The above-mentione 3" ink was printed and evaluated like Example 1 only using printing of 
a test image, and the evaluation record element 1. The following result was obtained. 
[0039] 
[Table 4] 





*V>ffifeS#* (%) 




100 


C-4 


44 



[0040] The above-mentioned result shows that there was no tenebrescence in an ozone test as 
compared with contrast coloring matter, when the metalization phthalocyanine dye of this 
invention and a porous image acceptance layer are combined. 



[Translation done.] 
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y n-^^/u- 2-eo y kvrim, 

2->r ^/yyyy ; ^{^>f *v^Vc§ 

^f/^/^^yKW7h7>ft/y 
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[0019] g^Sffc. 1#l:SW^Mt^Xi^§^ 

7/U=>-;Ui, 09;ttf. yf/U7/Un- /u x oi^ 
/I/7/1/3-/K n — :/n ^/U7/U3-/K -fV7 P P fcVU 

sec - ~7 7" }\s ^ 

y /K Rt/r h7t KP7/U7|j;W 

Tirh>\ y f ;uxf /i,// h yR(/i/7t h y7/^n- 
=r/^m. WfLtt* T^h^t KP7 7^»^* 

^fy;Ml:x^f/^ SLft^^/K ^ 

hW/ptVy^-^- h^^ti 

[0 0 2 0] *ffifittS>JS:*iDUTJIttJr*|-i-S'f 

ols (ffla) (Air Products^) T*fe5o 
[0 0 2 1 ] TK+i-i *T*^«^ft. Wtft # t% 

«t#Jtt, *»aS0. 0 5 — 0. 5MS%OTroxel 
(iSg) GXL (Zeneca Specialties Co.) -efr-5 0 
[0 0 2 2] ^W^Afflftft'f ^?%mMte. 

£kT<oh<D (ill?) tftsrtds-e#5 : ft» 

(0. 2-5%) , 7K (20 — 95%) % f*fM?PJ (5 — 
7 0%) , ^ftftttttftfftt (2-2 0%) . 
»J (0. 1-10%), «^»J (0. 0 5-5%) . & 
t5 P H^gp^J ( 0 . 1 - 1 0 %) „ 

[0 0 2 3] h>f ^^ffljft**^ 

[0 0 2 4] *»W^l5»S9fl^ffli^nSiij^f5»B 

»JHL#h 3fcf^y, *>y 

^x^y-7— e-x («x.rf. wy^f/M^^ 
y ^-KKitf^f^yt-x) ; ^ v^pj*i&t£ 

x^!>AJS) ;**fei;pHpyhn-/^l;WJ; 



# 



#j ; uvpjiwj ; m*xrm ; »«fe*j ; ^wm±m ; BMt 

[0 0 2 5] X»*(w*H-*BB«IE«B^««ttS:afeif 

[0 0 2 6] WttfEftHllSEI-rSSWJ-^^v^tt 

m 2 , ^L<ll6-16g/m 2 (-tft-CTU 2-4 2 
Aim. b< 1*6 — 1 5 ti m<Dm^(Dm^-tZ>) (DM. 

[0 0 2 7] 

jfrjjB 2 (P^jft 

!3T^*6«pUX, fi7^P'>r = y (1 4 g) £4 5# 

^n^pp^ys (i2 5g) ir^pufdo 

X. C^^14 0t-15 0tll»U 5B#Mjf 
»Lfc 0 ^ia^XftSPLfefSL Wctt-fr (4 9g) 

#\ fH*<t<«#u ma*s'C£*)T\zmtt\*tZa it 

fg£2&S'JU 5X;x*S<^7kXi!fe^U ft^Igtfl^ 

(2 7 g ) Rt;R»t h y (1 5 g ) 5 

'CXtKS 0 0mLl:S«Jtf: o iof:7^p->7-y 

aa*-eift«), ^0^5 orx— ^di»l^ 0 — 

(1. 5L) Srinx.. *»»©*««fcK*:«SUUfco 

i ^^te^^^Rtf^^^/^^^i^mt-ux^K 

[0 0 2 8] 0(1 : Sa^ni/T-^feijt 

ta-i^F7/l';t (Cab-O-Sperse PG003. Cab 

ot Corp.) , #y fcf— A- (Gohsenol (jSCR) 
GH-23A, Nippon Gohsei Co., Ltd.) &t£2, 3-i/b 
KD^fiz-l, 4-v?^-^"^^ (Clariant Corp.) £8 
8:10: 2(DH:$T*I^IT, 3 0®fi%P^5>^7k 

^IWKSrHMLfc, fc a — * KT/l'S-*- (Cab-O-Sperse 
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(^M) PG003) x ztf y fn/l/7/U3-;W (Gohsenol 
(ffiSD GH-23A) &tfzKy-^-A£8 5:3:1 2 (7) it 

fc 0 #y^ — Afi. N- 1*— /l^O^/l*— N, N, N- 

y-^-x£><5 0 fc:^— ^ kt /u^-^eT-fiiSS 7 — 4 o 

10 <5 G ^®?£tt#JZonyl (mU) FSN (E.I. du Pont de Ne 
mours and Co.) &T>*01in (itS80 IOC (Dixie chemical 
Co.) *mtt®#\tLX'P&mtol,tz 0 
[0 0 2 9] ±fB=x— T^^SiftS:* ffjt)oX^ a-t" 

Scmtost-^ttfc^y h^-<— ^±tc4 o 

•t*L-*:*b4 0/im (4 3g/m 2 ) p2/im (2. 2 
g/m 2 ) X-feS2«IE«S*«:ffiKUfeo 
20 [0 0 3 0] §B»glB2 

: Konica Photo Quality Ink Jet Paper Qp, No. KJP 
-LT-GH-15-QP PI 0 
[0 0 3 1] ^ ^?(Dffim 

(/^ytP-/^6fil ProxelGXL (jg 

«) £0. 0 0 3fi%, SLt^^®^tt?PJ> Surfynol 4 
65 (jffi«f) (Air Products Co.) S: 0 . 5fi%^|ft 
30 Slft-Y^^McSrffiv^XWatLfCo w^6^fe*»*Mh« 
i&fcKiK*'** h/M^S<5^T*3 9. »»-f ^ (1 : 
1 0 0 0K*JR£ fr.mi. 0©5Wb**» 

[0032] 

^JR^^oi/T^^felRX'ttfeS^. *|g^^H&ae^ 

C - 1 : h^" (Direct Blue) 19 9 

40 C-2 : CuPc (SOsNa) a (SOzNH (CHz) 
3 SOsNa) b 

C-3:CuPc (SOsNa)c, C C X c fi 2 — 4 X 

6) 

[0 0 3 3] v-* 

±f2-r>^^0. 4 5 ym^yr h77/PtPxf uy 
7^;^-S:ILtaaU ^cOLexmark-T V^^7- h 
y 5/ v?No. Lexmark 15M01201CI >tt> Lexmark Z-51^y 



A 
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5%-l 0 0%(Oi51t^5fX hlM, lilOSg 
l&OTonica Photo Quality Ink Jet Paper QP. No. K 
JP-LT-GH-15-QP PI^EpfiiJLfc. 

[0 0 3 4] h-Bfe^gg 
^y^Co^x, 7 5%^l0 0%K7hMl:^ 
J^t5±E^y^Xr-^ *A^£ctmg£. X-Rite 

0§g0 820x>~> h^-^-^ffll>Xi>J^Ufc 0 10 
0% Kjx h«® (D-max) <3#»fi«:3E I I I K^To 



am 



*«»*«r#-f ^*fcol^TM*Lfca ittt^I I I 
lc^i- 0 4 5% J; y>**t*Wftm*mwrz*Z>h*%7Lb 

[0 0 3 5] 
[^3] 









conn 




i 


93 


87 


2 


94 


B2 


3 


80 


NA 


4 


92 


HA 


5 


93 


84 


0-1 


24 


23 


0-2 


20 


18 


0-3 ! 


20 


19 



[0 0 3 6] ±ffii|g*W\ *$&J\<0&mik'7#Vi/T — 

[0 0 3 7] «2 : =5/^7^Pv/7-yfe| 30 

4>^^mMl^ti 0 C-4 : — y^vU (I I ) T7*n-> 
T~^=r hv^/^^m. H-t- h y (Aldrich Ch 

emical Co.) 0 
[0 0 3 8] HJ^ffg'J^gtf 



[0 0 3 9] 
[*4] 







8 


100 


C-4 


44 



[0040] ±iEife*fi, ^m^mit-y * n ~>r ~ 



(51)Int.Cl. 7 KBUe# FI f-7 3 -K(#Mf) 

// C 0 9 B 47/26 B 4 1 J 3/04 1 0 1 Y 



• 
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(72)$£W# — ^J* h ^cc/<— F* — 2C056 EA13 FC06 

T^y^^H, =a-3-^ 14580, 2H086 BA02 BA15 BA53 BA56 BA59 

^x^^^- v|j =f— /UK K7-f ^ 4J039 BC60 BE01 BE02 BE15 CA03 

1089 CA06 GA24 
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